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Abstract. Assessing the sustainability degree in quantitative terms has been attempted in various 
ways, from different points of view – mainly environmental or social. The IDEA method (Indicators 
of Agricultural Holding Sustainability) is a method by which the sustainability of agricultural holdings 
is evaluated in a complex way, simultaneously from three points of view: environmental, social and 
economic. The method comprises 10 sustainability components, grouped by three levels: agro-
ecological, socio-territorial and socio-economic, summing up 41 complex indicators, consisting of 
over 100 aggregate indicators. Depending on the scores obtained by each component and at each level 
(the maximum score at each level is 100), the sustainability level of each holding can be estimated, for 
each component and level separately, and finally for the holding as an entity as such. The paper is 
presenting the results of the evaluation of the sustainability in some agricultural holdings interviewed 
in counties in Macroregion 1, as part of a comprehensive survey in 800 farms all over Romania.  
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INTRODUCTION 
 
Many authors have defined and studied sustainability from the ecological, 
economical and social point of view. Environmental sustainability has been defined in terms 
of global ecosystem or natural capital stock conservation as environmental goods stock which 
is providing a flow of useful goods and services for the society (Goodland, 1995; Herdt and 
Steiner, 1995). 
Up to the 1970s, output growth has been the main concern of the agricultural actors. 
Researchers in agronomy studied mainly the effects of increased use of man-made inputs on 
the functioning of agro-ecosystems productivity. Since 1970, intensification of production 
techniques caused increasing pollution. Therefore, limiting the impact on the environment 
became increasingly important in agricultural research. 
More recently, concerns intensified about the soil – the loss in its quality function of 
natural capital source for agriculture, as a result of erosion phenomena, of depletion of 
beneficial invertebrates - predators and parasites -, and of decrease in soil organic matter. 
These scientific concerns have led to proposals of various methods and 
methodologies to assess the impact of agriculture on the environment (Bonny, 1994; Hansen, 
1996; Hertwich et al., 1997, Girardin et al., 2000). Some methods are based upon sets of 
indicators and have been developed for a wide range of users, especially for farmers, for local 
communities and for local, regional, national and global decision-makers (OECD, 1999; 
Vilain, 1999; Vilain, 2008; Girardin et al., 2004). Of all methods proposed, tested and 
implemented in the European research for the last 25 years, 12 have been selected, compared 
and analyzed by Van der Werf and Petit in a study in 2002. 
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MATERIALS AND METHODS 
 
In the present paper, the IDEA method has been used (acronym of the French 
“Indicateurs de Durabilite des Exploitations Agricoles” (“Farm Sustainability Indicators 
Method”). It is a research method developed by agro-economist researchers at INRA 
(National Institute for Agricultural Research, France) (Vilain, 1999; Vilain, 2008; Girardin et 
al., 2004). The indicators system of the IDEA method was the main tool for the farm 
diagnostic. 
The first working hypothesis was based on the fact that the IDEA method, which 
served as reference for the present study is effectively assessing the sustainability of the 
agricultural systems and is pertinent, despite its possible hidden weaknesses.  
After a first phase, during which the indicators have been tested in the field, it was 
necessary to make some minimal amendments in the original methodology, such as reviewing 
the grading scale, the nature of the information collected, or modifying certain parameters in 
order to better fit the methodology to the specific features of the Romanian agriculture. For 
instance, the original method is weak in quantifying soil and climatic factors which are not 
included in the analysis of agro-ecological sustainability, and some economic indicators had 
to be simplified in order to be applied to family farms as well. 
The IDEA method is structured by objectives grouped into three sustainability scales: 
agro-ecological, socio-territorial and economic. These objectives relate to the agronomic 
principles of agriculture, meaning that they should lead to a good economic efficiency for the 
lowest possible ecological cost; they relate to ethics and human development and consider the 
entrepreneurial function of the farm as well. 
Each of the three scales is subdivided into three or four components (Tab. 1), 
bringing together 41 composite indicators, formed themselves by two or three sub-indicators 
each, totaling over 100 simple indicators.  
Tab. 1 
Composing elements of farm sustainability 
Sustainability scale Composing element Maximum score 
A. Agro-ecological sustainability 
a) Agricultural biodiversity 33 
b) Agricultural space organization 33 
c) Agricultural practices used 34 
B. Socio-territorial sustainability 
d) Quality of products and origin areas 33 
e) Socio-economical space organization  33 
f) Ethics and human development 34 
C. Socio-economical sustainability 
g) Economic viability 30 
h) Financial independence 25 
i) Economic transmissibility  20 
j) Economic efficiency 25 
Source: Girardin, P. et al., 2004 
 
According to the score obtained for each component and for each level (max. 100 
points for a level), one can assess the sustainability degree of each farm, taking into account 
the lowest score level, because that particular level is the sensitive risk area, that is likely to 
prevent a sustainable development of the farm. Thus, one gets a large number of possible 
technical combinations to achieve the same sustainability degree, because there is no unique 
model. Each scale contains a variable number of complex and simple indicators (Tab. 2). 
Due to the large number of data and information at farm level needed for calculating 
the indicators, that current official statistics cannot cover, this method for assessing the 
sustainability of farms used data collected through direct surveys, and the analyses were 
performed separately for each farm as well as by small homogeneous groups of farms. 
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Tab. 2 
Indicators of the agro-ecological, socio-territorial and economic sustainability scales 
Indicators of the agro-ecological sustainability scale 
(A1) Crop diversity 
- Variety in crop rotation; 
- Significant presence of pulses; 
- Presence of horticultural crops; 
- Number of crops in arable land; 
IHH (Herfindahl - Hirschman) diversification indices:  
 
 
(A2) Perennial crop diversity 
- Share in total UAA of permanent or temporary 
pastures in use for more than 5 years; 
- Presence of arboriculture, viticulture and other 
perennial crops in UAA.  
(A4) Animal species diversity  
- Diversity of species present on the farm; 
- Number of heads by species, higher than the 
established threshold. 
(A6) Crop rotation 
- Main crops in rotation (if each crop is within the 
restriction range); 
- Plant mixtures on the same plot.  
(A7) Plot size 
- Size of land unit under the same crop; 
- Average size is higher or lower than the threshold. 
(A8) Organic matter management  
- Potential area of manure use (spreading and 
incorporation into the soil); 
- Presence of pulses for incorporation into the soil as 
„green fertilizer”. 
(A11) Animal load per hectare of forage area 
(A12) Forage area management 
- Share of permanent meadows; 
- Share of silo maize in the arable forage area 
(A13) Nitrogen polluting pressure  
= ratio of the applied fertilizer dose (kg of N active 
matter/ha)  + N content (kg active matter/ha) to the 
manure quantity applied per ha; 
- Share of intermediary crops, “buffer” for nitrogen. 
(A15) Use of pesticides 
- Average quantity of phytosanitary products per ha; 
- Share of area where pesticides have been applied in 
agricultural area potentially treatable.  
(A16) Animal welfare 
Area under buildings / standard ecologic area x LLU 
(large livestock units) of species ”x” / total LLU. 
(A17) Soil protection  
- Share of bare soil in winter of the total rotation area; 
- Share of permanent pastures and meadows in UAA.  
(A19) Energetic dependency  
Equivalent diesel per hectare (EDH)  
Indicators of the socio-territorial sustainability scale 
 (B1) Quality of specific products  
Criteria for quantity evaluation of the products processed 
traditionally in the family farm. 
(B4) Accessibility in the area 
- distance from the farm to the closest town;  
- farm access to roads (asphalt, stone or dirt road); 
- shorter than 2 km distance from farm to: European or 
national road, or railway;  
- farm equipped with telephone, internet, cable TV 
(B5) Social involvement  
- Responsibility in a local community structure: 
associative, elective, of other kind, official or not; 
- Farm openness toward direct sales to consumers, 
food products sampling, either at farm gate, or on the 
market, fairs, exhibitions. 
 (B6) Sales on „short channels” 
- Sales of the farm agricultural products, processed or 
not, directly to consumers; 
- Processing farm products for sale (processed products 
such as: agricultural, wood, pottery, leather, wool 
products, other handicraft etc.). 
(B7) Pluriactivity 
- Space and landscape maintenance;  
- Sale of mechanical services using the farm’s 
machinery, as secondary activity of the farm; 
- Agroturism;  
- Biogas production and/or manure sales to other farms. 
(B8) Contribution to job creation 
- Number of new jobs created during the last 5 years; 
- Share of employees younger than 35;   
- Share of women in total employees younger than 35 
(B9) Collective work  
- Collective use of agricultural equipment and 
services;  
- Farm is part of a producer group, processing and 
sales cooperative.  
(B10) - Probable perenniality of farm 
- Almost sure existence in 10 years time; 
- Probable existence in 10 years time; 
- Desirable and possible existence in 10 years time; 
- Probable dismissal in 10 years time.  
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(B11) Dependency on feed market 
- Import ratio (IR) = „imported” area / UAA).  
(B14) Life quality 
- Total nominal income of the family farm per family 
member (TNIFFm); 
- Equipment level of the house.  
 
(B13) Work intensity 
a) Physical work intensity = Labor (AWU – Annual 
working units) /100 hectares UAA; 
b) Total income from sales  / Labor (AWU)  
c) TNIFFm / family AWU = Σ (salaries + income 
from social protection + income from agricultural 
sales + perceived land rent + income from other 
private activities + value of on-farm consumption) / 
nr. of family AWU. 
Indicators of the economic sustainability scale 
 (C1) Economic viability  
EV = [GFS-(AMORT/2+DEBT)]/NEAWU 
GFS = Gross Farm Surplus = value added + income from 
operational subsidies - personnel costs – taxes; 
AMORT= value of yearly fixed capital amortization; 
DEBT= yearly reimbursed debt + paid interest; 
NPAWU=non paid AWU (such as not paid family 
members). 
(C1) Farm external expenditures  
- purchased consumable inputs;  
- other material expenditures; 
- purchased energy and water;  
- other expenditures;  
- other paid fines and compensations.  
(C2) Economic specialization  
- share of income generated by the main farm activity 
in total turnover. 
(C3) Financial dependency  
Σ (reimbursed debt + paid interest in year “N”) / Gross 
Farm Surplus in year “N”. 
(C4) Subsidies sensitivity  
= Σ direct aid / Gross Farm Surplus 
(C5) Economic transmissibility  
= fixed capital + working capital / non paid AWU 
(C6) Efficiency = (total income – intermediate 
consumption) / total income x 100  
Source: Girardin et al., 2004  
 
RESULTS AND DISCUSSIONS 
 
In the present paper, sustainability analysis was performed in four specialized dairy 
and sheep farms in Macroregion 1; two of the farms are legal entities, the other two are family 
farms. For a better understanding of the results obtained by calculating the indicators of each 
sustainability scale, the data and results for each farm which led to the aggregated scores are 
presented in Tab. 3 (agro-ecological scale), Tab. 4 (socio-territorial scale) and Tab. 5 
(economic scale). 
Tab. 3 
Main data and information for calculating the agro-ecological sustainability indicators 
Scale A 
F 16* 
Score = 50 
F 10* 
Score = 74 
F 19* 
Score = 57 
F 31* 
Score = 57 
a) Agricultural 
biodiversity 
Family farm 
(registered) 
 
Area: hills 
UAA= 5.58 ha, 
purchased,  
of which (o.w.): 
Wheat = 1 ha 
Silo maize= 4 ha 
Pastures  = 0.43 ha 
Livestock= 103.14 
LLU, o.w.  
4 dairy cows 
3 young cattle,  
540 sheep,  
105 goats, 2 pigs,              
50 fowl 
 
Family farm (not 
registered) 
 
Area: plain-hills  
UAA= 11 ha,  
rented, 
of which (o.w.): 
Oats= 5 ha 
Maize= 2 ha, 
Alfalfa= 4 ha 
Livestock = 18.4 LLU, 
o.w. 
15 dairy cows,  
13 young cattle <12 
months 
LTD. company  
 
 
Area: plain-hills 
UAA=90 ha,  
of which (o.w.): 
Annual hay= 36 ha, 
Silo maize= 34 ha 
Alfalfa=18.5 ha 
Pastures= 2 ha 
Livestock = 118.5 
LLU, o.w.  
68 dairy cows,  
25 heifers,  
76 young cattle 
Commercial company 
(with shareholders) 
Area: hills 
UAA = 210 ha 
of which (o.w.): 
Wheat= 45 ha, 
Maize= 10 ha 
Silo maize=55ha 
Alfalfa= 100 ha 
Livestock = 272.6 
LLU, o.w. 
122 dairy cows,  
311 young cattle  
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b) Agricultural 
space 
organization 
Average plot size = 2.5 
ha 
Community pasture = 
100 ha 
Manure application 
from own farm, 
PA=potential area of 
manure application 
455%  
surplus: score -4  
Average plot size = 3.7 
ha 
Community pasture = 
4 ha 
Manure application 
from own farm,  
PA= 91% 
Average plot size = 22 
ha 
 
 
Manure application 
from own farm  
PA= 86% 
Average plot size = 35 
ha 
 
 
Manure application 
from own farm  
PA= 305% 
 
 
surplus: score -3 
c) Agricultural 
practices used 
Nitrogen/ha= 180 kg  
Pesticides= 97% of 
UAA, 56 lei/ha 
Bare soil= 80% of 
UAA 
EDH= 67 l/ha  
diesel equiv.  
Animal welfare = area 
in excess, community 
pasture 
Nitrogen /ha= 75 kg  
Pesticides= 46% of 
UAA, 70 lei/ha 
Bare soil = 18% of 
UAA 
EDH = 60 l/ha  
diesel equiv. 
Animal welfare = area 
in excess, community 
pasture 
Nitrogen/ha= 116 kg  
Pesticides= 39% of 
UAA, 70 lei/ha 
Bare soil = 79% of 
UAA 
EDH = 145 l/ha diesel 
equiv. 
Animal welfare = area 
in excess, in-stalls, 
non-grazing 
Nitrogen/ha= 108 kg  
Pesticides= 0% of 
UAA, 0 lei/ha 
Bare soil = 31% of 
UAA 
EMH = 104 l/ha diesel 
equiv. 
Animal welfare = area 
in excess, in-stalls, 
non-grazing 
Notes: * the number indicates the farm’s code in the survey 
Source: authors’ calculations using data from farm surveys 
 
The agro-ecological sustainability scores of the four examined farms are relatively 
good as compared to the maximum score of 100 sustainability units. 
Tab. 4 
Main data and information for calculating the socio-territorial sustainability indicators 
Scale B 
F 16 
Score = 41 
F 10 
Score = 43 
F 19 
Score = 53 
F 31 
Score = 61 
d) Quality of 
products and 
origin areas 
- milk sales to 
collector (80%)  
- milk and dairy 
products sales + sheep 
on the market 
15 km to the town 
- farm access:asphalt 
and stone road 
- telephone, electric 
power, bathroom, gas 
- no social 
involvement 
- milk sales to 
collector (35%)  
- dairy products sales 
on market 
 
8 km to the town 
- farm access: stone 
road  
- telephone, water 
well, gas cylinder 
 
- no social 
involvement 
- milk sales to 
processor 
- specific local dairy 
products on market 
 
10 km to the town 
- farm access: asphalt 
road  
- telephone, internet, 
electric power, gas, 
bathroom, cable TV  
- no social 
involvement 
- milk sales to 
processor (100%) 
3000 liters/cow 
 
 
6 km to the town 
- farm access: asphalt 
road  
- telephone,  internet 
electric power, gas, 
bathroom 
- member in cattle 
husbandry association 
e) Socio-
economical 
space 
organization 
Age: 65, female, 8 
grades 
 
6 permanent family 
members, living with 
the farmer 
 
AWU= 5.1 
 
1 family member < 35 
years old 
Age: 40, female, 8 
grades  
 
1 permanent family 
member, no successors 
 
AWU= 2.6 
0 employees during 
the last 5 years 
0% < 35  
0% women <35  
Age: 55, female, non-
agricultural high 
school  
Sole owner 
7 permanent 
employees,  
4 daily workers 
AWU= 10.35 
26% employed during 
the last 5 years 
16% < 35  
0% women <35  
Age: 57, male, zoo 
technical faculty 
 
5 associates 
10 permanent 
employees,  
18 daily workers 
AWU= 20.26 
50% employed during 
the last 5 years 
100% <35  
10% women <35  
Source: authors’ calculations using data from farm surveys 
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Tab. 5 
Main data and information for calculating the economic sustainability indicators 
Scale C Specification 
F 16 
Score=93 
F 10 
Score=84 
F 19 
Score=71 
F 31 
Score=75 
g) Economic 
viability (EV) 
EV / shareholder, owner, 
family member  6534 € 5798 € 28141 € 69521 € 
specialization Sheep for meat 
47% 
Sheep milk 
products 45% 
Dairy milk 46% 
Dairy products 
35% 
Dairy products 
64% 
Dairy milk 22% 
Dairy milk 75% 
Cattle for meat 
25% 
h) Financial 
independence  
Financial dependence 0 0 0 FD= 24% 
Subsidies sensitivity (% 
of GFS (gross farm 
surplus) 
7% 12% 17% 13% 
i) Economic 
transmis-sibility 
Operational capital / 
shareholder, owner, 
family member 
251929 € 
 
33910 € 
 
474466 € 
 
827192 € 
 
j) Economic 
efficiency 
Value added / turnover  84% 53% 81% 91% 
Value added / ha, 
subsidies excluded, lei 
34190 3027 11264 8027 
Value added / ha, 
subsidies included, lei 
36692 3241 13111 9015 
Value added / AWU, 
subsidies excluded, lei 
37695 12648 98292 83194 
Value added / AWU, 
subsidies included, lei 
40453 13542 114409 93435 
Value added / LLU, 
subsidies excluded, lei 
1850 1810 8582 6183 
Value added / LLU, 
subsidies included, lei 
1985 1938 9990 6945 
Source: authors’ calculations using data from farm surveys 
 
The lower scores of the family farms (F16 and F10) come from less points awarded 
for the component (e) “organization of the socio-territorial space”, due to their rigidity in 
creating new jobs, low professional training, and a labor intensity providing 1.25-4 monthly 
minimum wage/month/AWU, as compared to 5-11.5 monthly minimum wage/month/AWU in 
the farms – legal entities. 
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F16-FF F10-FF F19-LE F31-LE
Agro-ecological scale 50 74 57 57
Socio-teritorrial scale 41 43 53 61
Economic scale 93 84 71 75
 
Fig. 1. Scores of the analyzed farms for the three sustainability scales, using the IDEA method 
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According to the score for every component and level (maximum 100 points for a 
level) one can observe that in almost all analyzed farms, the lower score was for the socio-
territorial sustainability (Fig. 1). 
The results of the calculations for the analyzed family farms, as compared to the 
overall Macroregion 1 average for family farms are shown in Fig. 2. 
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Fig. 2. Sustainability components of the analyzed family farms, as compared to the average of family 
farms 
 
The results of the calculations for the analyzed farms - legal entities, as compared to 
the overall Macroregion 1average for legal entities are shown in Fig. 3. 
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Fig. 3. Sustainability components of the analyzed farms-legal entities, as compared to the average for 
farm-legal entities 
 
CONCLUSIONS 
 
From the methodological point of view there are still many uncertainties and debates, 
both globally and nationally on the "What?" and "How?" to measure when it comes to 
assessing sustainable development. How to link specific indicators of sustainable 
development to the two major components of research: threshold beyond which the indicator 
is considered relevant and availability of time series. 
The comparability of indicators to be obtained will be limited due to: 
- different reference systems for currently calculated indicators, which generally 
meet only minimum standards of measurement; 
- lack of time series allowing for analysis of changes in specific indicators; therefore, 
for the moment, one cannot develop some aggregated sustainability indicators; 
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- lack of a set of nationally representative data, as well as of a consensus on the 
weighting of indices, both at national and international level. 
The assessment of the sustainability degree for the four analyzed farms shows both 
weaknesses and strengths.  
In the farms analyzed in the present study, in terms of their sustainability, several 
weaknesses were identified:  
- the agro-ecological biodiversity is provided at a rate of about 50% of the maximum 
norms accepted by the method, due to a specific forage crop structure and an increased 
specialization in dairy cows, sheep milk, cattle and sheep meat; 
- two of the four analyzed farms are using agricultural areas 3-4 times lower than 
normally necessary (according to the livestock owned and to the amount of effluent (manure 
and dejections) produced; 
- two of the four analyzed farms are cultivating 79-80% of the area with spring crops, 
which are not able to provide soil protection during the cold season, consequently, the fields 
are exposed to water and wind erosion; 
- both commercial companies are dependent on energy consumption due to 
expensive transportation costs of fodder crops, which are yielding large amounts of biomass; 
- animal welfare is affected by the husbandry system (in-stall, non-grazing) and by 
the lack of pastures in two farms-legal entities; 
- the surplus of space in the stables shows that not all farms are operating at full 
capacity; 
- skilled labor in the family farms is more rigid, and the flows of young and old 
people are occurring naturally (births, marriages, deaths). 
The sustainability assessment in the four analyzed farms emphasized several 
strengths: 
- the farms are generally well observing the good agricultural practices; 
- they use moderate doses of nitrogen fertilizers; 
- the quantities of applied pesticides are minimal or absent; 
- in two farms, only 18-30% of arable land remains unprotected during the cold 
season; 
- animal welfare is improved by a surplus of accommodation space. 
The socio-territorial sustainability is provided in reasonable proportion by: 
- location of farms is in relatively short distance to urban centers and markets; 
- roads are paved, with access to utilities (electrical power, gas, telephone, internet, 
water and sanitation etc.) in three of the four farms examined. 
- in three out of four farms, the raw milk is processed into dairy products specific for 
the region. 
- the companies are more flexible and willing in the use of young and female staff. 
The economic sustainability is positively assessed due to high scores (tab. 4), 
obtained due to: 
-  specific activities of animal husbandry; 
- the regular production and marketing of milk and dairy products; 
- not less important, the subsidies given at the time when the farms were surveyed; 
- much higher physical and economic size, the legal entities show an economic 
viability 5-10 times higher than that of family farms; 
- the economic efficiency is over 80% in three of the four agricultural entities 
analyzed. 
 
129
Acknowledgement. The surveys that provided the data for the present paper were 
conducted as part of two research projects carried out by researchers of the Institute of 
Agricultural Economics in Bucharest: “Modeling the response of agricultural farms to the 
integration of the economic and environmental principles through sustainable management of 
land resources” (CEEX-AGRAL project) and respectively “Research models and complex 
methods for sustainable rural development in Romania” (CNCSIS project), funded by the 
Romanian Ministry of Education and Research.  
 
REFERENCES 
 
1. Bonny, S. (1994). Les possibilités d’un modèle de développement durable en agriculture. Le 
cas de la France. Le courier de l’environnement de l’INRA. 213:5-15. 
2. Girardin, P., C. Bockstaller and H. Van der Werf (2000). Assessment of potential impacts of 
agricultural practices on the environment: the AGRO*ECO method. Environmental Impact 
Assessment Review. 20:227-239. 
3. Girardin, P., C. Mouchet, F. Schneider, P. Viaux, L. Vilain and P. Bossard (2004). IDERICA 
- Etude prospective sur la caractérisation et le suivi de la durabilité des exploitations agricoles 
françaises, Ministere de l’Agriculture, de l’Alimentation, de la Peche et des Affaires Rurales, Paris. 
4. Goodland, R. (1995). The concept of environmental sustainability. Annual Review of 
Ecological Systems. 26:1-24. 
5. Hansen, J.W. (1996). Is agricultural sustainability a useful concept? Agricultural Systems. 
50:117-143. 
6. Herdt, R.W. and R.A. Steiner (1995). Agricultural sustainability: concepts and conundrums, 
p. 3-13. In: V. Barnett, R. Payne and R. Steiner. Agricultural sustainability. Economic, environmental 
and statistical considerations. John Wiley & Sons, Chichester, UK. 
7. Hertwich, E.G., W.S.Pease and C.P. Koshland (1997). Evaluating the environmental impact 
of products and production processes: a comparison of six methods. The Science of the Total 
Environment. 196:13-29. 
8. OECD (1999). Environmental indicators for agriculture. Volume 1, Concepts and 
Framework. OECD, Paris, France. 
9. Toma, C., C. Turtoi, C. Gavrilescu and V. Buianu (2008). Estimating the farm sustainability 
- a diagnosis method based upon indicators. Lucrari ştiinţifice management agricol USAMVB 
Timisoara. Seria I X(1):61-68. 
10. Toma, C. and C. Gavrilescu (2010). Studiu prospectiv pentru estimarea durabilităţii 
exploataţiilor agricole. Proceedings Conferinta Internationala „Competitivitatea economiei 
agroalimentare şi rurale în condiţiile crizei mondiale”, ASE Bucuresti, II: 151-158.   
11. Van der Werf,  H. and J. Petit (2002). Évaluation of the environmental impact of agriculture 
at the farm level: a comparison and analysis of twelve indicator-based methods. Agriculture, 
Ecosystems and Environment. 93(3):131-145.   
12. Vilain, L. (1999). De l’exploitation agricole à l’agriculture durable. Aide méthodologique à 
la mise en place de systèmes agricoles durables. Educagri  éditions, Dijon, France. 
13. Vilain, L. (2008). La méthode IDEA: Indicateurs de durabilité des exploitations agricoles - 
guide d’utilisation, troisième édition actualisée. Educagri éditions, Dijon, France. 
 
130
